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F Abstract j

Background: preeclampsia is a common obstetric disorder that remains a leading cause of maternal
and perinatal mortality and morbidity. Maternal serum concentrations of adiponectin, folate,
homocysteine, and vitamin B12 have been found to be associated with pre-eclampsia. Nevertheless,
reported studies involved still not clear with variable reliably. The aim of the present study is to
examine the relationship between these biomarkers and pre-eclampsia and its severity in Iraqi
population. Aims: The study aims to evaluate the association between maternal serum adiponectin,
homocysteine, B12 and Folic acid and preeclampsia and its severity.

Study design and setting. A case control study carried out in Al-Zahraa Maternity and Pediatric
Teaching Hospital in Najaf city/ Iraq from the 1% of December 2019 to the 1% of December 2020.
Patient and Methods: The study included 50 pregnant women with preeclampsia and a comparative
control group of 50 normotensive pregnant women. Preeclamptic women were further subdivided
into 14 women with severe preeclampsia and 36 women with mild preeclampsia. Serum
Adiponectin, Homocysteine, B 12, and Folic acid were measured by using special ELIZA (Enzyme
linked immunosorbent assay) technique. Results: There was a significant increment in the level of
Adiponectin and Homocysteine while vitamin B12 and Folic acid were significantly decreased in
preeclamptic pregnant women in comparison to the control group. On the other hand, there was no
significant relation between the severity of preeclampsia and the level of Adiponectin,
Homocysteine, Vitamin B 12, and Folic acid.

Conclusion: Women with preeclampsia had significantly lower vitamin B12 and folic acid and
significantly higher concentrations of adiponectin and homocysteine than normotensive pregnant
women, but no relation with its severity.

(ewords: preeclampsia, Adiponectin, Homocysteine, Vitamin B 12, and Folic acid J
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INTRODUCTION

Preeclampsia (PE) is a common obstetric

problem of about 3-10% of all pregnancies
being diagnosed as having hypertension and
proteinuria after the 20" week of pregnancy.
PE is primarily managed by early screening
and prevention[1] as it remains a leading cause
of maternal and perinatal mortality and
morbidity secondary to its complications such
as; eclampsia, abruptio placentae, premature
birth and fetal growth retardation and are
associated  with  significant  long-term
detrimental effects on both maternal and
offspring cardiovascular health [2,3].
The exact mechanism underlying etiology
remains unknown. There are many theories
about the etiology of PE including endothelial
dysfunction, inflammation and
angiogenesis[4,5]. Adiponectin, a specific
adipocyte derived hormone, has been
considered to improve insulin sensitivity,
inhibits vascular inflammation and
atherosclerosis. Thus, it has been hypothesized
that adiponectin may be involved in the
pathophysiology of PE[6] because of its
regulatory roles in trophoblast proliferation,
trophoblast differentiation, trophoblast invasion
of the decidua, and decidual angiogenesis[6].

An increased concentration of total circulating
homocysteine in serum is recognized as an
independent risk factor for cardiovascular
diseases (CVD) which might be the mechanism
of endothelial injury and hence vasospasm [7].
Moreover, determinants of
hyperhomocysteinemia, such as low
concentrations of folic acid and vitamin B,
involved in homocysteine metabolism are also
associated with increased risk of vascular
damage[8-9]. Elevated plasma homocysteine,
low concentrations of vitamin B, and folic
acid are atherogenic factors that trigger
vascular changes compatible with atherosis and
endothelial dysfunction similar to the vascular
changes of the placenta in PE (10,11).

Despite  extensive  research, conclusive
evidence on the cause and consequences of PE
remains to be discovered and further studies
are needed. The present study aimed to
determine the levels of serum Adiponectin,
Homocysteine, Folic acid and vitamin B;, and
their correlationship in Iragi women with PE.

Materials and Methods

Study designs and setting

This prospective case control study was
performed in Al-Zahraa Maternity and
Pediatrics Teaching Hospital from the 1st of
December 2019 to the 1st of December 2020.
Study participants and sampling: a study
group of 50 women having PE with
comparative control group of 50 women who
have an apparently well-run, non-preeclamptic
pregnant women, have been included in the
present study.

Data collection: For all cases, the following
data and investigations were made: maternal
age, parity, gestational age, blood pressure,
BMI, urinary protein, complete blood count,
renal function test , liver function test , serum
albumin , weight of newborn and Apgar score.
PE is diagnosed when hypertension, systolic
blood pressure > 140 mmHg, or diastolic blood
pressure > 90 mmHg, and proteinuria (2-4 +)
on dipstick test appeared after 24 weeks of
gestations on two occasions in previously
normotensive non proteinuria women.

Then, the women with PE were classified into
mild, including 36 women, and severe,
including 14 women, PE according to the
following criteria:

Mild PE is defined as blood pressure equals to
or more than 140/90 mmHg on two occasions
at least 6 hours apart and proteinuria equals to
or more than 300 mg/24 hour but less than 5 g
/24 hour 2

Severe PE is diagnosed when blood pressure
equals to or more than 160 systolic or equals to
or more than 110 diastolic with proteinuria +3
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or more in 2 random urine samples collected 4
hours apart?:

Furthermore, severe PE is associated with:
headache, visual disturbances, oliguria (less
than 500 ml/24 hr), convulsions, upper
abdominal pain, pulmonary oedema, elevated
serum creatinine ,uric acid ,liver enzymes and
thrombocytopenia?:

Inclusion criteria

Pregnant women diagnosed as PE who have a
gestational age between 20- 40 weeks of
pregnancy were to be included in PE group and
women who are apparently well-run uneventful
pregnancy were to be included in the control

group.
Exclusion criteria

Patients with chronic renal disease and auto-
immune disease, patients who had meals rich in
protein,  patients who had essential
hypertension, obesity, polycystic ovarian
syndrome, insulin resistance or diabetes
mellitus were all excluded.

Biochemical analysis

For measuring a complete blood count, renal
function test, liver function test, serum
albumin, and urinary protein, a total of 5 ml
peripheral venous blood from the ante cubital
vein or from the dorsum of the hand is drawn
from each woman in the study by using a
standard venipuncture technique. Adiponectin,
Homocysteine, Vitamin B12 and Folic acid
levels were estimated from the sera of patients
using ELISA (Enzyme linked immunosorbent
assay).

Ethical consideration: An approval for the
study was obtained from the Scientific
Committee in the Department of Gynecology
and Obstetrics, and from the Scientific and
Ethic Committee in the Faculty of Medicine /
University of Kufa. The procedures included in

the study were clarified to all the women and
take their agreement as a verbal consent for
participation in the study, including taking
information, investigation, and subsequent
blood aspiration.

Statistical analysis

A statistical analysis was done by using SPSS
(statistical package for social sciences) version
20 in which we use ANOVA test (analysis of
variance) with LSD for comparison between
groups. We set p value <0.05 as significant.

The Results

The case control study including 50
pregnant patients having PE :36 with
mild PE and 14 women with severe
PE, with comparative control group
including 50 normotensive patients.
The demographic and blood pressure
with proteinuria are plotted in Table
(1) below. Hematological, renal, and
liver enzymes, and the outcome of
pregnancy like the weight of the
newborn, Apgar score in 1 minute
and 5 minute in the groups of the
study were all compared, as in Table

(1).
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Table (1) A Comparison of Different Parameters between the Groups

Controls Mild PE Sever PE P value
(n=50) (A) (n=36) (B) (n=14) (C)

Parameter Mean+SD Mean+SD MeantSD | Avs.B | Avs.C | Bvs.C
Agelyears 26.04+5.484 26.83+7.88 | 32.35+£10.27 | 0.615 0.005 0.017
GA/weeks | 38.125+1.1036 | 37.00+1.603 | 36.07+1.141 | <0.001 | <0.001 | 0.027
Systolic BP 122+6.38 142.08+7.59 185+21.75 <0.001 | <0.001 | <0.001

Diastolic BP 78.4+4.67 99.16+8.98 111+7.11 <0.001 | <0.001 | <0.001

Proteinurea 0 1 2 <0.001 | <0.001 | <0.001

Platelet 193.52+42.254 | 192.75+£50.10 | 159.07+45.56 | 0.939 0.014 0.021
WBC 10.50+2.836 12.56+3.52 16.56+3.54 0.004 | <0.001 | <0.001
Hb g/di 11.88+1.623 11.91+1.158 | 12.73+0.519 | 0.922 0.042 0.059
RBC 4.643+1.07 3.98+0.469 4.41+0.183 0.001 0.364 0.118

RBS mg/dl 93.62+21.979 91.74+10.8 | 88.98+11.75
SGOT U/L 11.77+4.546 8.48+1.423 | 15.09+7.067 | 0.001 0.011 | <0.001
SGPT U/L 8.73+3.735 8.41+3.224 8.90+7.289 0.731 0.898 0.718
Cholesterol | 225.25+10.88 | 187.33+23.64 | 196.00+35.60 | 0.003 | 0.041 | 0.514
S.Albumin 3.391+1.105 3.11+0.389 | 2.93+0.213 0.168 | 0.169 | 0.609
Urea mg/dl 19.168+4.413 24.00£6.65 20.42+3.43 | <0.001 | 0.428 0.033

Creatinine 0.825+0.198 0.87+0.166 0.73+0.108 0.203 0.1 0.014

mg/dl

BMI Kg/m2 31.31+3.559 32.25+£3.21 30.21+2.66 0.199 0.279 0.055

Newborn 3.344+0.373 2.82+0.725 | 2.69+0.449 | <0.001 | <0.001 | 0.428
weight

Apgar scorel | 6.32+0.843 5.33+1.0 6.00+0 0.002 | 0.530 | 0.246

Apgarscore 5 8.24+0.656 7.91+0.87 7.57+0.85 0.057 0.005 0.157
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Table (2) A Comparison of Adiponectin, Homocystine, Folic acid, and vitamin B12 in the

Groups of Study.
Control Mild PE Severe PE
=50) (A =36) (B C) (n=14 P value
Mean=SD MeanxSD Mean+SD Avs.B | Avs.C | Bvs.C
Adiponectin
o 110240917 | 14.72¢1.10 | 14.77+0.97 | <0.001 | <0.001 | 0.865
Homocystine | - 5/ 0026 | 1479+119 | 14.25¢1.32 | <0.001 | <0.001 | 0.121
pmol/L
For::;/ricl'd 112240598 | 9.71+0509 | 9.67+0.449 | <0.001 | <0.001 | 0.851
V'tirgl':flz 432.66+46.92 | 352.34+40.94 | 345.35+39.46 | <0.001 | <0.001 | 0.616

Table (2) shows the Adiponectin serum levels
with the higher levels in PE group whether
mild or severe 14.72+1.10 and 14.77+0.97 and
lower in control group 11.02+0.917(p-value
<0.001). It shows a significant increment in the
level of homocysteine between preeclamptic
patients either mild 14.72+1.10 or severe
14.25+1.32 and normotensive control group
7.34+0.926 as p value <0.001 for both in
comparison with the control group. There was
a significant decline in the level of Folic acid
and B12 in both mild and severe PE
(9.71£0.509, 9.67+0.449) (352.34+40.94,
345.35£39.46) in comparison to the controlled
non preeclamptic women (11.22+0.598) and
(432.66+46.92, p-value <0.001).

Discussion

PE is closely linked to various metabolic
changes, altered inflammatory responses,
endothelial dysfunction and, recently, to an
anti-angiogenic state (13,14,15).

The findings of the present study have
indicated that the mean plasma adiponectin
concentration is higher in patients with PE than
in normal pregnant women, but there is no

difference between severe and mild PE. They
are in agreement with some previous reports
like that of Hayashi M. where a sample of 15
PE patient against 23 normal pregnant women.
The mean adiponectin levels where the PE
group  had  higher  concentrations  of
adiponectin(16). This was true for other
researchers in different sample sizes like
Ramsay JE et al , Haugen F et al, Hendler | et
al, Kajantie E et al, Lu D et al and Naruse K et
al(17,18,19, 20, 21,22). Another study done by
Khosrowbeyqgi found that the serum levels of
adiponectin were significantly higher in the
preeclamptic group than those in the normal
control group and that this elevation of
adiponectin levels might be a physiological
feedback response to minimize endothelial
dysfunction in PE patients(23). This, however,
contrasted other observations in which serum
adiponectin concentration is lower in patients
with PE than in normal pregnant women
(Cortelazzi D. et.al, when he compared serum
adiponectin in 5 PE with 37 healthy pregnant
women, D’Anna R and Suwaki N et al)
(24,25,26). Differences in the study design and
sample size may contribute to the discrepancies
among studies.
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As the homocysteine metabolism required
Folate and vitamin B12, and their deficiency
can result in increased homocysteine
concentration, the present study has shown a
significant  increase in the level of
homocysteine in preeclamptic women in
comparison  with  normotensive  pregnant
women and vitamin B 12 and Folic acid which
were significantly decreased in PE but they
does not reflect the severity of the disease.
Hyperhomocysteinaemia can result from
genetic or nutrient related disturbances in the
transsulfuration or remethylation pathway for
homocysteine metabolism. Inadequate intake
of vitamin B12, B6 or folate may underlie
some cases of elevated homocyst(e)ine levels.
It is furthermore known that renal function
plays a significant role in homocysteine
catabolism and it usually affected PE.
Hyperhomocysteinemia  may  result in
vasomotor dysfunction because the amended
structure and biomechanics of blood vessels
and enhanced thrombosis are considered to be
independent risk factors for metabolic and
cardiovascular disease. The mechanism of
vascular damage by homocysteine has not been
fully explained, but the importance of vascular
smooth muscle cell proliferation and vascular
remodeling leading to thrombosis and
atherosclerosis should be considered. Wang et
al. @ had shown that maternal plasma
homocysteine levels are significantly higher in
pregnancy with pre-eclampsia and/or umbilical
placental vascular disease.

Marzena Laskowska et al ©®

was significant hyperhomocysteinemia
patients with PE.

compare the
maternal serum levels of endothelial nitric oxide
synthase, asymmetric dimethylarginine (ADMA).
Homocysteine in  normal and preeclamptic
pregnancies shows that serum concentrations of
homocysteine and ADMA were increased in both
early onset and late onset PE. An additional study
done by Shahid A. et al ®® also shows that there

Another study done by Sanlikan F.et al®®shows
that mean serum Homocysteine level was
significantly higher in the preeclamptic group as
compared to controls  but there were no
statistically significant differences
in Homocysteine levels between mild and severe
PE groups. In addition, Atis et al®® also
measured serum Homocysteine in women with
mild and severe preeclamptic pregnant women
and found that Homocysteine increases in PE, but
the  severity of PEis not  correlated
with homocysteine levels while a study done by
Ingec et al®® shows that plasma homocysteine
significantly elevated in severe PE not in mild
ones.

Stotkova et al®® study finds a link between the

serum homocysteine as an endothelial
dysfunction marker and the development
of PE and a relation between

the severity of PE and the degree of the
elevation of the serum homocysteine levels.
Kharb study folate, vitamin B12 and
homocysteine levels in cord blood and
maternal blood in PE found -elevated
homocysteine and folate and vitamin B12
deficiency during pregnancy may be a risk
factor for PE and future cardiovascular risk®®.
On the other hand, Nahid Shahbazian, Women
with PE displayed higher maternal serum
homocysteine and lower serum folate and
vitamin B12 levels(35) while Acilmis YG et al
concluded that maternal and fetal serum
homocysteine levels were found to be
significantly higher in severe pre-eclampsia
group compared to mild pre-eclampsia and
control groups suggesting that elevated serum
levels of homocysteine might be associated
with severity of pre-eclampsia but the elevated
serum homocysteine levels were not associated
with deficiency of folic acid and vitamin
B12(36) and Makedos G®” et al concluded
that homocysteine levels are significantly
elevated in patients with PE compared with
control group, while no vitamin deficiencies
were observed. Malahayati et al®® found that
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Low folic acid levels tend to increase
homocysteine levels in severe PE, whereas
high folic acid levels tend to lower
homocysteine levels in normal pregnancy.

Conclusions

Serum Adiponectin and Homocysteine were
significantly increased, and Vitamin B 12 and
Folic acid were significantly decreased in PE
but they do not reflect the severity of the
disease.

Recommendations

1- Further studies are needed to confirm if
the prescription of folic acid and
vitamin B12 in women deficient in
these vitamins could decrease the level
of serum homocysteine, thereby
reducing the risk of PE or (if it occurs)
its severity.

2- Further studies should help define the
role of genetic polymorphism in
enzymes of homocysteine, folic acid,
vitamin Bj, metabolism and their role
in PE.

Acknowledgments

We would like to express our deepest gratitude
to Dr. Raheem Jabar Hammed (clinical
immunology) for his lab. work and patience.
Thanks are extended to all workers in
laboratory and the staff of labour ward and
outpatients’ clinic in Al-Zahra’a Teaching
Hospital in Najaf city. Special thanks go to Dr.
Salam Jasim for his help to accomplish the
statistical analysis of data in the study. We
would like also to thank our colleagues who
helped to accomplish this work. Last but not
the least, our gratitude go to all the female
volunteers for their cooperation in achieving
this study.

Competing interests

The authors declare that there is no conflict of
interest.

Author Contributions

The authors wrote, read and approved the final
manuscript.

Funding

No funding was obtained from external sources
to promote this paper

References

1. Zhang, Y. Yang, H., Zhang, Y.et
al. circCRAMP1L is a novel biomarker
of preeclampsia risk and may play a
role in preeclampsia pathogenesis via
regulation of the MSP/RON axis in

trophoblasts. BMC Pregnancy
Childbirth 20, 652 (2020).
https://doi.org/10.1186/s12884-020-

03345-5
2. Chehade H, Simeoni U, Guignard JP,
Boubred F. Preterm birth: long term

cardiovascular and renal
consequences. Curr Pediatr Rev. (2018)
14:219-26. doi:

10.2174/1573396314666180813121652

3. Annabelle L. Frost, Katie Suriano,
Christina Y. L. Aye , Paul Leeson and
Adam J. Lewandowski ; The Immediate
and Long-Term Impact of Preeclampsia
on Offspring Vascular and Cardiac
Physiology in the Preterm Infant; .
Pediatr.,, 2021 Sec. Neonatology
https://doi.org/10.3389/fped.2021.6257
26

4. James D ,Steer P . J, Weiner C.P,
Gonik B ,Crower C.A, Robson S.C:
Hypertension , High Risk Pregnancy
Management Options , Fourth edition
,Elsevier publishing, 2012; chapter
35:599-626.

5. Vesna D. Garovic, Ralf Dechend,
Thomas  Easterling, S.  Ananth
Karumanchi, Suzanne McMurtry Baird,
Laura A. Magee, Sarosh Rana, Jane V.
Vermunt, Phyllis August; Hypertension

134


https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208
https://www.ahajournals.org/doi/10.1161/HYP.0000000000000208

| Kufa Medical Journal Vol. 19, No. 2, 2023

10.

11.

in  Pregnancy: Diagnosis, Blood
Pressure Goals, and Pharmacotherapy:
A Scientific Statement From the
American Heart Association; Originally
published;  Hypertension. 2022 |
Volume 79, Issue 2: e21-e41

Trujillo  ME, Scherer preeclampsia.
Adiponectin—journey from an
adipocyte  secretory  protein  to
biomarker of the metabolic syndrome. J
Intern Med. 2005; 257:167-75.
Milosevic-Tosic M.
Hyperhomocysteinemia as risk factor of
occlusive vascular diseases  with
estimation of laboratory methods for
homocysteine determination [in
Serbian]. PhD thesis. School of
Medicine, Novi Sad University; 2010.
Holmes MV, Newcombe P, Hubacek
JA, Sofat R, Ricketts SL, Cooper J, et
al. Effect modification by population

dietary folate on the association
between MTHFR genotype,
homocysteine, and stroke risk: a meta
analysis of genetic studies and
randomized trials. Lancet. 2011;
378:584-94. doi:  10.1016/S0140-
6736(11)60872-6. [PMC free

article][PubMed][Cross Ref]

Herrman W. Significance of
hyperhomocysteinemia. Clin Lab Med.
2006;52:367—74. [PubMed]

Onalan, R., Onalan, G., Gunenc, Z. and
Karabulut, E. (2006) Combining 2nd
trimester  maternal serum  homo-
cysteine levels and uterine artery
doppler for prediction of preeclampsia
and isolated intrauterine growth restric-
tion. Gynecology and Obstetrics
Investigation, 61, 142- 148.

Wang J, Trudinger BJ, Duarte N, et al.
Elevated circulating homocysteine
levels in placental vascular disease and
associated pre-eclampsia. Br J
ObstetGynaecol. 2000;107:935—

38. [PubMed]

12.

13.

14.

15.

16.

17.

18.

19.

Cunningham
FG,levenoKJ,BloomSL,HauthJC,Rouce
DJ,Sponge CY .hypertensive disorder
in pregnancy ,William Obstetrics ,22"
edition,p781.

Andrew Shennan. Preeclampsia and
non- proteinuric pregnancy induced
hypertension. Obstetrics and
gynecology. An evidence based test for
MROCG, 2004; 179-185.

Uzan J, Carbonnel M, Piconne O, et al.
Pre-eclampsia: pathophysiology,
diagnosis, and management. Vasc
Health Risk Manag. 2011;7:467—74.
[PMC free article] [PubMed]

Shennan  A,preeclampsia and non
protienuric pregnancy induced
hypertension ,Luesley DM ,and Baker
Ph. N,etal,Obstetrics and Gynaecology
,an evidence based text for MRCOG
,2"%edition, Arnoldpublishing,chapter
7.6,2010;184-192.

Hayashi M, Ueda Y, Yamaguchi T,
Sohma R, Shibazaki M, Ohkura T, et al.
Tumor necrosis factor-alpha in the
placenta is not elevated inpreeclamptic
patients despite its elevation in
peripheral blood. Am J Reprod
Immunol. 2005; 53:113-9.

Ramsay JE, Jamieson N, Greer IA,
Sattar N. Paradoxical elevation in
adiponectin concentrations in women
with preeclampsia. Hypertension. 2003;
42:891-4.

Haugen F, Ranheim T, Harsem NK,
Lips E, Staff AC, Dre- von CA.
Increased plasma levels of adipokines
in pre- eclampsia: relationship to
placenta and adipose tissue gene
expression. Am J Physiol Endocrinol
Metab. 2006; 290: E326 — 33.

Hendler 1, Blackwell SC, Mehta SH,
Whitty JE, Russell E, Sorokin Y, et al.
The levels of leptin, adiponectin, and
resistin in normal weight, overweight,
and obese pregnant women with and

135


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3156981/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3156981/
http://www.ncbi.nlm.nih.gov/pubmed/21803414
http://dx.doi.org/10.1016%2FS0140-6736(11)60872-6
http://www.ncbi.nlm.nih.gov/pubmed/16955635
http://www.ncbi.nlm.nih.gov/pubmed/10901568
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3148420/
http://www.ncbi.nlm.nih.gov/pubmed/21822394

| Kufa Medical Journal Vol. 19, No. 2, 2023

20.

21.

22.

23.

24,

25.

26.

217.

without preeclampsia. Am J Obstet
Gynecol. 2005; 193:979- 83.

Kajantie E, Kaaja R, Ylikorkala O,
Andersson S, Laivuori H. Adiponectin
concentrations in maternal serum: ele -
vated in preeclampsia but unrelated to
insulin  sensitivity. J Soc Gynecol
Investig. 2005; 12:433 -9.

Lu D, Yang X, Wu Y, Wang H, Huang
H, Dong M. Serum adiponectin, leptin
and soluble leptin receptor in pre-
eclampsia. Int J Gynaecol Obstet. 2006
Aug 17.

Naruse K, Yamasaki M, Umekage H,
Sado T, Sakamoto Y, Morikawa H.
Peripheral blood concentrations of
adiponectin, an  adipocyte-specific
plasma protein, in normal pregnancy
and preeclampsia. J Reprod Immunol.
2005; 65:65— 75.

Khosrowbeygi ~ A', Ahmadvand  H.
Maternal serum levels of adiponectin in
preeclampsia. J Ayub Med Coll
Abbottabad. 2009 Jul-Sep;21(3):79-82.
Cortelazzi D, Corbetta S, Ronzoni S,
Pelle F, Marconi A, Cozzi V, et al.
Maternal and foetal resistin and
adiponectin concentrations in normal
and complicated pregnan- cies. Clin
Endocrinol. (Oxf) 2007; 66:447-53.
D’Anna R, Baviera G, Corrado F,
Giordano D, Di Bene- detto A, Jasonni
VM. Plasma adiponectin concentration
in early pregnancy and subsequent risk
of hypertensive disorders. Obstet
Gynecol. 20

Suwaki N, Masuyama H, Nakatsukasa
H, Masumoto A, Sumida Y, Takamoto
N, et al. Hypoadiponectinemia and
circulating angiogenic  factors in
overweight patients complicated with
pre-eclampsia. Am J Obstet Gynecol.
2006 Jun 12.

Wang J, Trudinger BJ, Duarte N, et al.
Elevated circulating homocysteine

28.

29.

30.

31.

32.

33.

34.

levels in placental vascular disease and
associated pre-eclampsia. Br J
ObstetGynaecol. 2000;107:935—

38. [PubMed]

Laskowska M*, Laskowska K, Terbosh
M, Oleszczuk J. Med SciMonit.A
comparison of maternal serum levels of
endothelial  nitric oxide synthase,
asymmetric  dimethylarginine, and
homocysteine in normal and
preeclamptic  pregnancies.2013  Jun
5;19:430-7. doi:
10.12659/MSM.883932.PubMed
Shahid A. Mujawar,z"® Vinayak W.
Patil," and Rekha G. Daver ( Study of
Serum Homocysteine , Folic Acid and
Vitamin By in Patients  with
Preeclampsia) Indian J
ClinBiochem. 2011  Jul;26(3):257-60.
doi: 10.1007/s12291-011-0109-3. Epub
2011 Jan 19. PubMed

Sanlikan F, Tufan F, GO¢cmen
A, Kabadayr C, Sengiil E. (The
evaluation of homocysteine level in

patients with preeclampsia). Ginekol
Pol. 2015 Apr;86(4):287-91.

Atis A', Aydin Y, Basol E, Goker N
Troponin | and homocysteine levels in
mild and severe preeclampsia.Clin

ExpObstet  Gynecol. 2010;37(1):21-3
Pubmed.

Ingec M Borekci B, KadanaliS
Elevated

plasma homocysteine concentrations in
severe preeclampsia and eclampsia
Tohoku J Exp Med. 2005

Jul;206(3):225-31 ..Pubmed

Stoikova V, lvanov S, Mazneikova
V, Tsoncheva A-
[Serum homocysteine levels in pregnant

women  with preeclampsia].  Akush
Ginekol (Sofiia). 2005;44(6):16-9.
Pubmed

Kharb S*, Aggarwal D, Bala J, Nanda
S. Evaluation of Homocysteine,
Vitamin B12 and Folic Acid Levels

136


https://www.ncbi.nlm.nih.gov/pubmed/?term=Khosrowbeygi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20929020
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmadvand%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20929020
https://www.ncbi.nlm.nih.gov/pubmed/20929020
https://www.ncbi.nlm.nih.gov/pubmed/20929020
http://www.ncbi.nlm.nih.gov/pubmed/10901568
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laskowska%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23739294
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laskowska%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23739294
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terbosh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23739294
http://www.ncbi.nlm.nih.gov/pubmed/?term=Terbosh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23739294
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oleszczuk%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23739294
http://www.ncbi.nlm.nih.gov/pubmed/23739294
http://www.ncbi.nlm.nih.gov/pubmed/22992862
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mujawar%20SA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20VW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20VW%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daver%20RG%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahid+A.+Mujawar%2C+1%2C3+Vinayak+W.+Patil%2C1+and+Rekha+G.+Daver+(+Study+of+Serum+Homocysteine+%2C+Folic+Acid+and+Vitamin+B12+in+Patients+with+Preeclampsia)+done+by
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shahid+A.+Mujawar%2C+1%2C3+Vinayak+W.+Patil%2C1+and+Rekha+G.+Daver+(+Study+of+Serum+Homocysteine+%2C+Folic+Acid+and+Vitamin+B12+in+Patients+with+Preeclampsia)+done+by
http://www.ncbi.nlm.nih.gov/pubmed/22992862
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C5%9Eanl%C4%B1kan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tufan%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6%C3%A7men%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6%C3%A7men%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kabaday%C4%B1%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C5%9Eeng%C3%BCl%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26117988
http://www.ncbi.nlm.nih.gov/pubmed/26117988
http://www.ncbi.nlm.nih.gov/pubmed/26117988
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20420274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aydin%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20420274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ba%C5%9Fol%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20420274
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6ker%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20420274
http://www.ncbi.nlm.nih.gov/pubmed/20420274
http://www.ncbi.nlm.nih.gov/pubmed/20420274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ingec%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15942149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borekci%20B%5BAuthor%5D&cauthor=true&cauthor_uid=15942149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadanali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15942149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kadanali%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15942149
http://www.ncbi.nlm.nih.gov/pubmed/15942149
http://www.ncbi.nlm.nih.gov/pubmed/15942149
http://www.ncbi.nlm.nih.gov/pubmed/15942149
http://www.ncbi.nlm.nih.gov/pubmed/15942149
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sto%C4%ADkova%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18982827
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ivanov%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18982827
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mazne%C4%ADkova%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18982827
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mazne%C4%ADkova%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18982827
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsoncheva%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18982827
http://www.ncbi.nlm.nih.gov/pubmed/18982827
http://www.ncbi.nlm.nih.gov/pubmed/18982827
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kharb%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27748186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aggarwal%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27748186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bala%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27748186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nanda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27748186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nanda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27748186

Kufa Medical Journal _

35.

During all the Trimesters in Pregnant
and Preeclamptic Womens. Curr
Hypertens Rev. 2016;12(3):234-238

Nahid Shahbazian,* Razieh Mohammad
Jafari,” and Sahar  Haghnia®. ~ The
evaluation of serum homocysteine, folic
acid, and vitamin B12 in patients
complicated with preeclampsia.
Electron Physician. 2016 Oct; 8(10):

3057-3061.

36. Acilmis YG', Dikensoy E, Kutlar Al

Balat O, Cebesoy FB, Ozturk E, Cicek
H, Pence S. Homocysteine, folic acid
and vitamin B12 levels in maternal and
umbilical cord plasma and
homocysteine levels in placenta in
pregnant women with pre-eclampsia. J

37.

38.

Obstet Gynaecol Res. 2011
Jan;37(1):45-50.

Makedos G*, Papanicolaou A, Hitoglou
A, Kalogiannidis I, Makedos A,
Vrazioti V, Goutzioulis M.
Homocysteine, folic acid and B12
serum levels in pregnancy complicated
with  preeclampsia. Arch  Gynecol
Obstet. 2007 Feb;275(2):121-4
Malahayati 1, Serudji J, Sulastri D.
Correlation between Folic Acid and
Homocysteine Plasma in Severe Pre-
Eclampsia and Normal Pregnancy.
Makara J Health Res. 2018;22. Makara
J. Health Res., 2018, 22(2): 74-79

137


https://www.ncbi.nlm.nih.gov/pubmed/27748186
https://www.ncbi.nlm.nih.gov/pubmed/27748186
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shahbazian%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27957303
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jafari%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27957303
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jafari%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27957303
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haghnia%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27957303
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5133028/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Acilmis%20YG%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dikensoy%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kutlar%20AI%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balat%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cebesoy%20FB%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozturk%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cicek%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cicek%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pence%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21040211
https://www.ncbi.nlm.nih.gov/pubmed/21040211
https://www.ncbi.nlm.nih.gov/pubmed/21040211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makedos%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papanicolaou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hitoglou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hitoglou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalogiannidis%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makedos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vrazioti%20V%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goutzioulis%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16941105
https://www.ncbi.nlm.nih.gov/pubmed/16941105
https://www.ncbi.nlm.nih.gov/pubmed/16941105

